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CLAIMS 



What is claimed is: 

X. A method for providing a timing reference signal in a network, 



comprising the steps of: 

a) receiving a timing signal at a source device; 

b) representing said timing signal as data capable of 
transmission in a network; 

c) transmitting said data representing said i'eceived timing 
signal in an asynchronous packet-based network from said 
source device; 

d) receiving said network packet containing data 



representing said timing signal at a target device; and, 
e) producing a synthesized timing reference signal, said 
synthesized timing reference signal being synchronized with 
said timing signal received at said source device by reference 
to said transmitted data at said target device. 

2. The method described in Claim 1, wherein at least a portion of 
said network is implemented as an Ethernet. 

3. The method described in Claim 1, wherein said received timing 
reference signal is a National Timing Standard Reference signal. 

4. The method described in Claim 1, wherein saiddata format is a 




Aft 



numerical value. "7 
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5. The method described in Claim 4, wherein said numerical value 
is generated_by a freq uency counter. , 

6. The method described in Claim 1, wherein said transmission of 
said network packet is accomplished at a controllable interval. 

7. The method described in Claim 6. wherein said controllable 
interval is capable of being controlled by data received back from 
said target device. 

JSC A method for synthesizing and synchronizing a timing 
reference signal in a network, comprising the steps of: 

a) generating a constant-frequency signal at a target 
device; 

b) generating data representing said constant frequency 
signal; 

c) receiving a network packet containing data representing 
a timing reference signal at said target device from a source 
device; 

d) extracting said data representing said timing reference 
signal from said network packet; 

e) comparing said data representing said timing reference 
signal with said data representing said constant frequency 
signal; and, 
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f) adjusting said constant frequency signal based on said 
comparison of said timing reference signal and said constant 
frequency signal. 

9. The method described in Claim 8, wherein said timing 
5 reference signal is a National Timing Reference signal. 

10. The method described in Claim 8,. wherein said timing 
reference signal is a constant 2.048 MHz. 

11. The method described in Claim 8, wherein said constant 
frequency signal is generated at 2.048 MHz. 

10 12. The method described in Claim 8, wherein said constant 

frequency signal is generated by a voltage controlled oscillator. 

13. The method described in Claim 8, wherein said comparison of 

said constant frequency signal and said timing reference signal 

results in an analog voltage. 
15 14. The method described in Claim 13, wherein said analog voltage 

is analogous to the difference between said constant frequency 

signal and said National Timing Reference signal. 

15. The method described in Claim 13 wherein said analog voltage 

r 

is used as the basis for adjusting the output frequency of said 
20 voltage controlled oscillator. 

A method for minimizing bandwidth used in providing timing 
reference signals in a network, comprising the steps of: 
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a) receiving a timing reference signal at a source device; 

b) transmitting data representing said received timing 
reference signal to a target device; 

c) synthesizing a timing signal at said target device 
wlierein said syntfiesized timing signal is synclironized with 
said received timing reference signal; and, 

d) adjusting the rate of transmission of said data 
representing said timing reference signal by reference to a 
comparison of said timing reference signal and said 
synchronized, synthesized, timing signal. 

17. The method described in Claim 16, wherein said timing 
reference signal received at said source device is represented by 
numerical data. 

18. The method described in Claim 16, wherein said data 
representing said timing reference signal is inserted in an 
asynchronous network packet. 

19. The method described in Claim 16, wherein said synchronized, 
synthesized, timing signal generated at said target device is 
represented by numerical data. 

20. The method described in Claim 16, wherein said data 
representing said timing reference signal is compared with said 
data representing said synchronized, synthesized, timing signal 
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generated at said target device for the purpose of determining the 
difference between said signals. 

21. The method described In Claim 20, wherein said difference is 
represented by numerical data. 
5 22. The method described in Claim 20, wherein said difference is a 
phase difference. 

23. The method described In Claim 20, wherein said difference is 
used as a basis for optimizing the rate of transmission of said data 
representing said timing reference signal from said source device to 
10 said target device. 

yf. An apparatus for providing a synchronized, synthesized, timing 
signal In a network, comprising: 

a source device for transmitting data representing a 
received timing reference signal; 
"•5 a target device for receiving said data representing said 

timing reference signal and for synchronizing a synthesized 
timing reference signal to said timing reference signal; and, 

a network for coupling said source device with said 
target device. 

20 A source device for transmitting data representing a received 

timing reference signal, comprising: 

an element for receiving a timing reference signal; 
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an element for generating data representing said timing 
reference signal; 

an element for generating an asynchronous network 
communication packet containing said data representing said 
timing reference signal; 

an element for transmitting said asynchronous network 
communication packet; 

an element for controlling the rate of transmission of 
said asynchronous network communication packet; and, 

a n element for e xtractinc data from o ther asynchronous 



A target device for receiving data representing a timing 
reference signal and for synchronizing a synthesized timing 
reference signal to said timing reference signal,, comprising: 
an element for receiving an asynchronous network 
communication packet; 

an element for extracting said data representing said 
timing reference signal from said asynchronous network 
communication packet; 

an element for generating a constant frequency signal 
capable of adjustment; 



netwqrk^c.om mu nication packets . 
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an element for generating data representing said 
constant frequency signal; 

an element for comparing said data representing said 
timing reference signal with data representing said constant 
frequency signal; and, 

an element capable of adjusting the output frequency of 
said constant frequency signal generating element. 

27. The apparatus described in Claim 24, wherein at least a 
portion of said network is implemented as an Ethernet. 

28. The apparatus described in Claim 24, wherein said timing 
reference signal Is a National Timing Reference signal. 

29. The source device described in Claim 25. wherein said 
asynchronous network communication packet is implemented as an 
Ethernet packet. 

30. The target device described in Claim 26, wherein said 
asynchronous network communication packet is implemented as an 
Ethernet packet. 



31. The apparatus described in Claim (24\ wherein said element for 



generating said, constant frequency^ signal is implemented as a 
voltage controlled oscillator. 

32. The apparatus described in Claim 26, wherein said element for 
comparing said data representing said timing reference signal with 




CSCO-94301/JPH/MRH 



CONFIDENTIAL 



25 




data representing said constant frequency signal is adapted to 
produce an analog voltage representing the difference between said 
timing reference signal and said constant frequency signal. 



An apparatus for minimizing bandwidth used in providing 
timing reference signals in a network, comprising: 

a source device for generating and transmitting 
asynchronous network communication packets containing 
data representing a t [ming ref erence signal: 

a target device for generating a synchronized, 
synthesized, constant frequency signal; and. 



a network for coupling said source device and said target 



device. 

34. The apparatus described in Claim 33, wherein said timing 
reference signal is a National Timing Reference signal. 

35. The apparatus described in Claim 33, wherein said source 
device comprises an element capable of adjusting the rate of 
transmission of said asynchronous network communication packets. 

36. The apparatus described in Claim 33, wherein said target 
device comprises an element capable of transmitting asynchronous 
network communication packets containing data re presentin g the 
di^ectnce _between_sMd_tiroing reference ^gnal and said 
synchronized, synthesizedr constant -frequeji.Qy_,sigr[al. 
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37. The apparatus described In Claim 35, wherein said element 
capable of adjusting said rate of transmission is further capable of 
optimizing said rate of transmission by reference to data / 
representmg the difference between said timing reference signal 
and said synchronized, synthesized, constant frequency signal. 
3^. A computer-readable medium having stored thereon 
Instructions for performing a method for providing a timing 
reference signal In a network, comprising the steps of: 

a) receiving a timing signal at a source device; 

b) representmg said timing signal as data capable of 
transmission In a network; 

c) transmitting said data representing said received timing 
signal In an asynchronous packet-based network from said 
source device; 

d) receiving said network packet containing data 
representing said timing signal at a target device; and, 

e) producing a synthesized timing reference signal, said 
synthesized timing reference signal being synchronized with 
said timing signal received at said source device by reference 
to said transmitted data at said target device. 
A computer-readable medium having stored thereon 

Instructions for performing a method for synthesizing and 
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synchronizing a timing reference signal in a networl<, comprising the 
steps of: 

a) generating a constant-frequency signal at a target 
device; 

5 b) generating data representing said constant frequency 

signal; 

c) receiving a network packet containing data representing 
a timing reference signal at said target device from a source 
device; 

■•0 d) extracting said data representing said timing reference 

signal from said network packet; 

e) comparing said data representing said timing reference 
signal with said data representing said constant frequency 
signal; and, 

■•5 f) adjusting said constant frequency signal based on said 

comparison of said timing reference signal and said constant 
frequency signal. 
1^. A computer-readable medium having stored thereon 
instructions for performing a method for minimizing bandwidth used 
20 in providing timing reference signals in a network, comprising the 
steps of: 

a) receiving a timing reference signal at a source device; 
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b) transmitting data representing said received timing 
reference signal to a target device; 

c) syntlieslzing a timing signal at said target device 
wherein said synthesized timing signal is synchronized with 
said received timing reference signal; and, 

d) adjusting the rate of transmission of said data representing said 
timing reference signal by reference to a comparison of said timing 
reference signal and said synchronized, synthesized, timing signal. 
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